Organic electrolytic battery 
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Disclosed is an organic electrolytic cell comprising a positive electrode, a negative electrode and a 
solution of lithium salt in an aprotic organic solvent as an electrolytic solution. A current collector of 
positive electrode and a current collector of negative are respectively provided with pores piercing from 
the front surface to the back surface, an active material of negative electrode is capable of reversibly 
carrying lithium, and lithium originating in the negative electrode is carried by electrochemical contact wit 
lithium arranged to face the negative or positive electrode. An opposed area of said lithium is not more 
than 40% of an area of the negative electrode. 
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0. 50—0. 05 «***^«**l**^^»*UMt. 

3. 2 tfifctt***,****.. *#4t*-f , tf-fft* 
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********* st#**.*t***«A*. it* 

JM&NI-Cd 

jKA, it*#*jfc*«tfi-iLX*AA*Bt. fc-f-ifcfr****^* 
&***.WAT*. Htf*Afl-t#**R*. **J**4MiL« 

iwiiaa, **,fc*-*Mi***> ***#**< 

MA«U^«9^JE.41, itibWf^*^* (Loking Chair) it*t 

**ISft*ftA. 

Bib, *A*lfc4W! V 2 0 5 , MnO,. TiS 2 HAAfMk. 

****** 

a4^ft»Mit*W#mt C 6 Li tilUM****^**** 



0. 50— 0. 05 **************** 
*Jt, *##*A***«I*J« C 2 Li (Synthetic Metals, 73 ( 1995 ) 
P273 ). ft*, i»**Aft***i&**tf* 

**a%*^*4WM*R*. ******* 
4&*tt***WW**-- 

*T»*-t*R*. *^+*At*^«*4Hf-**i* 95- 8852 * 
+ , **T*lfH***%M**. it*************** 
**#*JE*. f^fc**********.*. **^# 
*JMMfc*. ***************** *A** /***** 
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8 " 162159 * , * 8 - 162160 8 - 162161 
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*T*JU*«*. ^**********A>T. »P****. 
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jE*U ft*i3i;ai***4*. *#**"f . ************** 

^#i^*-^^iiit***AJt^i*i^*** ******** 

b i 1 ****b 

fl 2 ^4L*«l"W + ******** 2 tfiWJfl. 
9 3 #4l**JUflt ******** 3**i)WlB. 
9 4 ^JUM^H + ******** 4 ***flB. 
HQ 5 *4L*WL1J! ********* 5 AfrflWlB. 
B 6 *4t.*jML« ********* 6 tiMflfl. 
fl 7 #&**£ 8 ^ ********* ? tfiMUB. 

© 8 a^jwusii ********* 8 mm®. 

fl 9 ^*.^*«.«!fi t *** ***** 9 fl . 

;M.fl**IMk**tiM>T. 
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XAYfrJMkA*** 0.1 A 2) 
+ , »*, ****** 

1 - 44212 3- 24024 *N6*tt. 

fij 400— 800T^ii£i&;l, T#«§J**/^*tfrt*** (SIT** 
H/C) # 0.50—0. 05, 0.35— 0. 10 

*>h, *#4H L 3 - 24024 ^4t*We.*«**t. *W*ltBET 

350-S001C, 400— 750tJ^it*aAiL#, 



^e*4W*#i*H/c, *>JM*** bet * 

600m 2 / g ^Ji^^^vt. 
Wfl # ***** . ait X XMM ( CuKa ) lb , 
£fc 2 0**, #*f" 24'SAT. «JLlUH»i*4^, * 41— 46°^i£# 
4fr****fc*. *F**. it***: JA*****^#****** 

*H/C* 0.50-0. 05 «*4*. H/C& 
it 0.50 at, #4Wt** »JWU*±*ft**Wfc 

/C 0. 05 Bt, *JWU.**««****T*. 

^«**#*%l»4t*Sfc^*«.*Ji«»*** («*T# PAS) 

ftiftWHMJtfeA. fl#*#I4**t-f#*#* 

|tw|L2-#^**«.&**^IL^#*. 

At, *ft*#^*Jt*^i.**S^*J«*^- 
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&*, *-h&© 1—® jE****1' T^ft«5' 

aBMB6^«f+. $*!*** 2' T^***5 

*#, i************. *-t*«**. T^stiAii 

***4 6*S&*>&*. 
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-f*. *R*&>£ 3 t*****. *** 
**+^4****«***^4t^******Mr^*i + . ** 

********. ****** 3 +, **T*jt**, hM^A** 
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-f feft fcfcffl ^ i ** « I* i>' » * 

^rfrM PAS, iii±J»X*»T#i*tf*#. -*r#iSb&i:tffc&. *P**» 
#PAS A -f **L**^*"t' fcfc*|tf4a&**m*.PAS **. # SOOmAh 
/gaUi, 600 raAh/g #-t, H»J**#*^^-*^*» 

*#, **^***Mr*«Mt%*t. ********** pas 

jM*., 100 mAh/g *Jl&&&#, 150 mAh/g *_t*.#«*. « 
*OA**>*** PAS **» *P4*X# 500 mAh/g ttji, 4****** 

100 mAh/g v*T*N *Tfc^£.#*J**.*****H*. 
*#^*AIWt#^-f iUL*. **#****««■** PAS **• 
600 mAh/g ***Jt*A** 

*t|jt*L^4rt-**iPAS**. 300 mAh/gaJi^J:^#*^i:. 
*.A**jt*mr**w*. 4fc****4Mrt-**PAs**, it 

A 100 mAh/g fili. 150 mAh/g tti, *M»i* 

«*. *********** pas 
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±*sr***>m*.±t***+- ***** 11 ****** 

******* ^£ 

1 

0.5mm *4|^llAfiWkAA<#*^ t . -MAATtt 
50TV*Httf^-frSj. 500 , C, di^Sl 10TJ/*BfrtfiUWhM.650tJ, 
«it**«.G*A7 PAS. iait^^®^^^ii#^#^^ PAS ** 
4HW-i***ft*7UBtf PAS**. «*»*«H/C** 0. 22. 
#Jiii PAS ** ioo Z-fcA* 10 

10 N - 120 *****ifc+iMi-*.* 

#*]7***. #ii^«l!^**it 60um (*l*L* 70% ) Aft* 
****** (Sank**.***. LW:lmm, SW: 0.5mm) i*ff*jLA£. *M 
7 520um6*PAS ft*. # LiCo0 2 (ISl^jt*) 100 

5 3. 5 N - T***** 50 

4fr^**tat4f 4«7*HMfr. 240 urn 

(*Ul# 88% ) *****,*** (Sank *A***, LW: 2mm, SW:lmm) 
#ft&JiA2!, H«l780nm^jt*, 

A _ti£iE.* ( 2. 0 x 3. 0cm 2 ) *> PAS ft * ( 2. 2 x 3. 2cm 2 ), ;3j£& 25 urn 
f#JM*1**£. £lA**S 1 *hM**iMaU fefc>&* ft*£*tf (** 
wtf) ^*^«***4^Tiilt«T*«MA**-t***^ 
290 um ******* 7 80um T>##l 

EiJ£&***$ ( 240um, 2. 2x3. 2cm 2 ) #4 ft**frXtf *A 

i&4r7S«i,X- **<-*-** ftfc^tf) *A*7***«NAH**W 
*#*iL*«. ***tX«* ( 7. 04cm 2 ) * ft***[7. 04cm 2 x 8 ( ft ft 
=Jt, -fc-^Ji ) - 56. 32cm 2 ]tf 12.5%, &***tft* PAS *£ 
-f 250mAh/g. 4M7*«&*«***^T«**1:H* 
*fc) ****t« lmol/1 4**A*»7 L1PF6 4***. 
*PAS***** 1500mAh/g. JftiM 9 *t*T«^, 
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*f_t&fcfc, 150mA ^**SW,%4fe***ASi*J 4.2V, Jb*. ^ 
4? 12 ***** 4.2V *fcA****- ****** 3t«. « 70mA *t 
********** 2- 0V. ifc*A***# 4. 2-2. OV * ««, *#iL 
^**f^*****. ^ 720mAh, ^ 350mA ^4 

************ * 300mAh ' 
*;&0'J 2 

***** 1 *W***»*T#A 182 M * PAS ***** 271 urn 
jE&. *&*.£* ( 2. 0 x 3. 0cm 2 ) * PAS ft & ( 2. 2 x 3. 2cm 2 ), 

) fc^*&. ********* T*«T******-t** 
**-*«***#A 130um *#*, <W7*#A 80um 

#*#*NJiiiL*****$§ ( 289um, 2. 2 x 3. 2cm 2 ) *##h ***** 
*****frT**. ** <**-*• **** > ***T***** 
H****, ****. ***!<&* (7.04cm 2 ) *»W*[7.04« , « 
18 (****, -tij^n«126. 72cm 2 ]* 5.6%. ****** PAS**, 
250mAh/g. **, *********** 1***B. 

******** 1*B. ******* PAS***** 1500 mAh/g. 
*i±*fl*4*T*X**. **T-Hs ******* T. 

*Jl***, i« 150mA ************* 4. 2V, it*, & 
*t 12 **** 4.2V *******-*****. 84 70inA 

*********** 2.0V. 4.2V -2.0V * 

*.£***#*******• *650mAh, U&*#WA*«, &4f 350mAh 
*4***#W*3***»t» * 620mAh. 
*** 3 

***** 2*fl*i£*U PAS **AlilA*. 2 **** 

JL*. ***. **£** (***,*) *^**. ********* 

T***T*****±***tf^**M*** A 130um 

***, **T**A80m****«±****** (100 um, 2.2x 

3.2cm 2 ) *#*, i5l***J«***********iT*#T** 
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*Jt'|h 04cm 2 x 2 ( ) -14. 08cm 2 ] A **** 

[7. 04cm 2 x 18 --fi^H =126. 72cm 2 ] tfj 11. 1 % . 

& PAS 250mAh/g. **L, *********** 

n i ***n. ******** i *b. ******* m 

A 1500 mAh/g. ***fl***T*K*. **T-*. 
Sfc*T. 

12 **** 4.2V it*tf.«4»*.Sfc ^» ^ 70mA 
*********** 2.0V. 4.2V -2.0V * 

#jL*;&**W**£**fr> *> 650mAh, «*#«afc#«. &# 350mAh 

***ifc**Hf*****tf. * 620mAh - 
4 

j£J9-Jt 120 iw 85% ) JLfrJUi (Sank 

LW:2mm, SWUmm) *-***** 1 WW*****. #«T 400u«* 

***** 1 PAS j***J***. **** 4 ***** 

■jLfc, ****** (**LW^) ft***. *********** 

T**A "Own ^**^***-*ia*i******** fi 

****** 400nm #;****, 80-4* ***« 

Jl&#***8 ( 280lim, 2.0 x3.0cm 2 ) 6*##h i3l*iMUJ-****** 
4t7fc*. ftfc^tf ) ***7***********' 

&&4Mk. ******* (6cm 2 ) [6cm 2 x 8 (ft*-.*, -* 

^tf)=48cm 2 ] 6*12.5%. ****** PAS **, **-f 250iBAh/g. * 
******* PAS***** 1500 mAh/g. 
AitA*****. 150mA ****** 4 ****iL£. 

B*iiT*I^. **7-4s ***fc**#T. 

**fl 70mA ******Jl************ 2 - 0V * 
150mA ************** 4. 2V, *£, *4f T 12 ***** 4. 2V 
*******-*****. « 70mA ************ 
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&£l 2.0V. ^jBLMjkMf 4.2V -2.0V tifti*, ifc^&Afc^HHfr* 
&&*8t, # 720mAh, *£4t 350mAh 

# 300mAh. 

5 

^-^^^'J 2 ftfittiE*L pas Jt&aifiMA. &J*>fi 4 

it*U A4U^«4 *MWWJfj£*** 

ISO urn ^jE*L. MM. ftflTWA SOlim 4 *4HVLtAWE*A 
$ ( 230 nm, 2.0 x3.0cm 2 ) jE*«i*:MA4f-7 J*- 

<— fl^tf, ) J;£#T««**<Hlfl**IJNfc. AiUMk. 

tt*WXa&#( 6cm 2 )#it*ld&*R [6cm 2 x 18( , — ft— )=108cm 2 ] 

^ 5.6%. **JW-**LPAS ^B^-f 250mAh/g. 

PAS #4£&i:;# 1500 mAh/g. vi/vfc#>M^, jL*tfU50nA 

r. 

*Lti£fc*M 70mA tffe&fa&*Lfo*Lfo*L&it®\ 2. 0V^, £ 150mA 
tffrtSUtfcftfcfcfcAfcJM^V, JfcJ&, ifcffT 12 4.2V isfc 

M-|»*Sti-<t*A**. ifcifi, 61 70mA 'I&fc>£;&fctefc&fc/£&J'J 
2.0V. £#iLJUfc*fr 4.2V -2.0V ft**, *HML** 
*Bt, # 650mAh, 350mAh fr*5*ifc*JHWM.*» 

&*flt, # 620mAh, 

$46.41 6 

flJ?***! 2 ftfltiiMX.* PAS %fa&M%Jk> &/i£>S 5 /^tffc 
it*L, I***. ****** (**.**) ****** it*** 

*>£** 5 ftfliE.*. <WT*#A 80»m *4***_LBL# 

4£<£J,$ (120wn, 2. 0 x 3. 0cm 2 ) *W*h BA-fciMUj-X*** 

^ftftnfrm&fat^&i&Mmxto&tt™ 1 * u M2cm 2 ] 

#j£*fc*R [6cm 2 x 18 (*ftA#, ) =108cm 2 ] 11.1%. 
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JW-fcfc PAS JML **-f 250mAh/g. fcfcU NfcftA* 

1500 mAh/g. j£*jfc***J&, i*i5* 150«nA 4 
jfc**J&, fci±ftB***T*JL4u£, *#7 — #4bfc**JW7. 

xfrJAfciM 70mA ^d*,aUt*4fe*5fc*iai4J* 2. 0V 150mA 
****Stt^fcJM.Afc*l4.2V, itJ&, 3tfr7 12*Bt*M*4.2Vfr% 
&^'t£%>/il #J&> # 70mA tftefc>iiL;&fctefc&fc&&#] 
2.0V. i£#iLJl&i&fT 4.2V -2.0V tiflUt, *#^2feifc*, £Hfrfc&& 
*Bt. # 650mAh, &*t 35QmAh fetMtWtit 

# 620raAh. 
*hb#] 1 

Ifr74f#£ 30 um «4B*«tit*L******A 18 wn ****^-f 
**UUL4ML*h 1 4 3hfl, £E&7ft£fc&. ^i±- 

+ B***T**##*4MM^. ******* **4**A- 

xttb^J.2 

Pfc7##;l 30MI ^4B«^-f iE*L*«,*«h, -*§*fc*l 1 
2 ftBiGtoA7*l**S*.. «S±^+9***TJ*fcX^i«t#^*>t. ft* 

;l+J***4MA. 
tftbfl 3 

lfr7#JWt 18um tf4S«/8-f *fe****^K 1 ***** 

4 ttHffifeA7«fe. <Ht=.+ B***T#**M*^*«Ht. 
;L+J*»*4^A- 

tffcfll 4 

^&&#] 4M7JWt 290mitt PAS AMM438uaMiE. 

*L. i&ft jE*L ( 2. 0 x 3. Ocm 2 ) PAS $ & ( 2. 2 * 3. 2cm 2 ) «4 A*& 25 nm 
tt&tf^fc&A, *aA7*iL*U **LM^ (iE*L-b^) ft>h 

«&. ^«^«^**^7i4it*T«e&-t*A^Ji5t**L^-*!*# 
175 um 4t***A. ***UlLtJtt74t*AJS (33um> 

2. 3x3. 2cm 2 , £-f*Mlitt«#, 1.6x2, 2cm 2 ), C 7. 04cm 2 

x 6 + 3. 52cm 2 x 2=49. 28cm 2 ) % AM* ( 7. 04cm 2 x 14 ( ft > - 
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ft^X ) =98. 65cm 2 ) * 50.0%. ****** PAS **, *£t 250mAh 
/g. «*. *********** 1 ***«- ****<* 

**tt 1 *«■ ******* PAS ****** 1500 "^/S- * s± * a 
&%&T#LM.2J5> ********. 

*Jl&**J8 150mA ************** 4-2V, & 
#T 12 *Ht*M» 4.2V *******-*****• * 70mA 

************* 2.0V, ******* 4.2V -2.0V **ff, 

=.ifc**. if******. * 680mAh » 350mAh 
*****. if******. * 400mAh - 

*&#] 5 

A 5 **ff 1 * A J 7 ** 250 um 6* PAS * **** 380 Urn 

* jE&. **#.£* ( 2. 0 x 3. 0cm 2 ) * PAS ** ( 2. 2 * 3. 2cm 2 ) 

A25u«W*^#l»»***7*Jt*- ra$** *****(****> 
fc^**.. ^*«»*it***TJ&**«4*B, ***** 120m 6* 

**^***-*Ji****A**#**rt** 190u,n 
**, *jL**J:*7***« (33um, 2.0x3.0cm 2 , ifW«^ 
1.5x2. 0cm 2 ). **WM* ( 6cm 2 x 6 + 3cm 2 x 2=42cm 2 )%sm&& ( 6cm 2 
xl4 , -fc-M ) =84cm 2 ) 6* 50.0%. ****** PAS 

*«? 250mAh/g. **, !***< *********** 4 ***«. 
*ft**jL*****P9. ********PAS***** 1500 mAh/ 
g. i*A****. JL**K* 150mA ****** 4 ****iL#, 
«B*MT««. **7-4s ******* T. 

*Ji***i8* 70mA ************** 2. 0Y4L*,6t 150 uA 
************** 4. 2Y, **, *frT 12**>h*«4.2Y** 
A****-*****. **■ * 70mA ************** 
2.0V, ******* 4.2V -2.0V *#*, *#*.afe**, if**** 
**. # 550mAh. «*#«****# 350mAh *****. if**** 
**, % 320mAh. 

*Jl**** 4 **** 5 t. * 7 ******** ^T#/l#* 
*»-t*#--^**i****i/ ,t *****T r ** 30nm 
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ip*A*Jl«Ltl»*«*4***t. *********** ***** 
_t»tf,«W *,5&* + #**] ********** fi *>* L « W 

A J»**fl 1 *W T«L 180 M ft* PAS ft MM 290 m 

jEfc. /*it#jE*L ( * 5, 4 x WL 37. 0cm 2 ) *> PAS ««. ( K 5. 6 x 
39.0crf) A*A25u««*»#BI»JtfcAT^M**. * 
T A ***** * . * * *-*«■ ^ ^ * ****** ***** 
4.8«(ft*L*#*A* 39.0cm + 4.8cm). ******* < 160W. 5.6 

(18650 «). ***** ( 26. 88cm 2 ) ftftfc* 
* ( 436.8cm 2 ) tf>6.2%. ***#****&&*» 250mAh/g. t 

*MJi******lfl. ^fc&ft$& PAS ***&*# 150mAh/g. 
ftii*B*i*T*l**. *#-^» ******#T. 

tfJJ***.* 500mA ***********&*! 4. 2V, *t**eT 
12 *Bt*h* 4.2Y ******* -*%***• 200mA 

********* 2.ov, it#iLX*ate 4.2V -2.ov ^^$r>, 

&&*, # 2000mAh, 1000mA MUM 

******** * 1900mAh - ** 

*, # 390wh/l. 
£*#] 8 

****«7*n*iE*L pas *at 

^*jt*L***. **T#A 240mi («UL+ 86% ) (SUS316) 
**A** (Sank LW: 2-u SW:lmm). *«L, *>T*#* 

*jUL*»-HHt*T^A»«4***»*t# 5. ?«<**** 
Wt 37.0cm + 5.2cm). ******* (150l», 5. 4 x 5. 2cm 2 ) 
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$ ( 18650 « ). ***** ( 28. 08cm 2 ) £ jtfeft* ( 399. 6cm 2 ) 6* 7. 0%. 
4f^#st A *L PAS £ -f 250mAh / g. Ji****W* W . 

****** A* PAS ****** 1500mAh/g. fti±* B4*»T*X^» 

J*_t3£**.i3l 200mA ****fcitfcfc***&fcS] 2. 0V 500mA 
4. 2V. j&j&atfi-T 12 *ilt*h*» 4. 2V 
St*** 200mA ***%ttdtfe*fefe*A&4l 
2.0V. i£ft#LX&&tt 4.2V- 2.0 «4H« . *#5.afeifc*, 
*flfr, # 1980mAh, ^%^MM^X 1000mA **te*fltefc4rfl #***.*. *F 
4fhfc***Bt, # 1850mAh. if******. # 385wh/l. 

*j-te<fr>] 6 

/* 4 $£49 7 * IS] , J T &1L 180 urn 6* PAS A 290 urn 

**j£&. ( £ 5. 4 x -JfejSt 37. 5cra 2 ) * PAS A«L ( £ 5. 6 * -ML 

39.5cm J ) Afi-Jt 25 um «* A*, *A7 *2t#fc 
%***±ifc****MllW. *J-f*5MA*PAS ***** 
# 1250mAh/g. 

*_ti£*&^ 500mA 4****A*4jt**»*/&fcifl 4.2V, i£4r 
7 12^Bt^*»4.2Y**ja^'|ft'lL*-'lft*.A**, 18* 200mA 6*4£ 

2.0V. St#iUL*at4f 4.2V -2.0V 4*4(9, * 
*Hfrt&&**i"> * 1500mAh, *&**Mkmk 1000mA * 
*SUtfl-W#^**, *#%****. * 1450mAh. ****•£>*. 
* 290wh/l. 

H#, A &***** OmAh/g tf, JL**it*L******« 

9 

*J J* fcfcm*B ******** T 200 um 4* PAS A *L. «* , Hit* Y,0 S 
( II 32jE*1) 100 ****&*** 10 **#4£ H- T****JH 80 
**#+**7 3.5 **^*iWtfr*^A»^. ff« 
7*MM*. **A 240 nm (*UL* 88% ) **4S£*L4MMSL (Sank 
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frM> LW: 2mm, SW: 1mm) fctf jL#£#*#4frjM!, 750um tfiL&. 

120 um (*UL#- 85% ) tf4S£*U£r&#L (Sank #MC«£*HM, 
LW:2mm, SW:lmm) tt~AJL#tMMMS. 4**1 300wn jtfc. 

il*tjE& ( 2. 0 x 3. 0cm 2 ) PAS ( 2. 2 x 3. 2cm 2 ) ZJ±jL 25 »m 

**L^— «Ji#*l**rA«*^*J^ 300um^jt*L o 
#A 80 um ^^4HPinJJ&4MMff ( 850um, 2.0 x3.0cm 2 ) 
JSiMwti:**.*. j£*L (-tf—tf, ) J*****<H«H4MW 

******* . (6cm 2 ) [6cm 2 * 18 (fcifrMt* 

)=108cm 2 ]tf 5.6%. 4t££,*t$&PAS£i&> lOOOmAh/ g. 

t*A4Ji^*it«*R. *H" PAS «i4t&t% 1500mAh 

M-f -til*,>fcB* 150mA ttt**3fc*fc'ft*,*.fcAi*JiJ 3. 3V, i£#T 12 * 
Ht*Ma 3. 3Y # 70mA tftefc>/t& 

*-flt***AaL*| 1.0V. Ji#iUUfcat# 3.3V-1.0V AMIff, 
tHh^fc^-*^ # 6000mAh. 
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